Generalized epilepsy with febrile seizures plus (GEFS+): clinical spectrum in seven Italian families unrelated to SCN1A, SCN1B, and GABRG2 gene mutations.
We describe seven Italian families with generalized epilepsy with febrile seizures plus (GEFS+), in which mutations of SCN1A, SCN1B, and GABRG2 genes were excluded and compare their clinical spectrum with that of previously reported GEFS+ with known mutations. We performed a clinical study of seven families (167 individuals). The molecular study included analysis of polymerase chain reaction (PCR) fragments of SCN1A and SCN1B exons by denaturing high-performance liquid chromatography (DHPLC) and direct sequencing of GABRG2 in all families. We excluded SCN1A, SCN1B, and GABRG2 genes with linkage analysis in a large pedigree and directly sequenced SCN2A in a family with neonatal-infantile seizures onset. We compared the epilepsy phenotypes observed in our families with those of GEFS+ families harboring mutations of SCN1A, SCN1B, and GABRG2 and estimated the percentage of mutations of these genes among GEFS+ cases by reviewing all published studies. Inheritance was autosomal dominant with 69% penetrance. Forty-one individuals had epilepsy: 29 had a phenotype consistent with GEFS+; seven had idiopathic generalized epilepsy (IGE); in three, the epilepsy type could not be classified; and two were considered phenocopies. Clinical phenotypes included FS+ (29.2%), FS (29.2%), IGE (18.2%), FS+ with focal seizures (13%) or absence seizures (2.6%), and FS with absence seizures (2.6%). Molecular study of SCN1A, SCN2A, SCN1B, and GABRG2 did not reveal any mutation. Results of our study and literature review indicate that mutations of SCN1A, SCN2A, SCN1B, and GABRG2 in patients with GEFS+ are rare. The most frequently observed phenotypes matched those reported in families with mutations of the SCN1A, SCN1B, and GABRG2 genes. IGE and GEFS+ may overlap in some families, suggesting a shared genetic mechanism. The observation that 13% of affected individuals had focal epilepsy confirms previously reported rates and should prompt a reformulation of the "GEFS+" concept to include focal epileptogenesis.